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SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fabrication 
method of a semiconductor device in which an etching 
process is eliminated by removing residue of a pattern 
obtained from mold pressing, and even a fine pattern 
having a size equal to a wavelength of irradiated light 
or less can be formed. 

SOLUTION: A fabrication method of semiconductor 
device includes a process for pressing a mold 1 having a 
pattern formed thereon to a negative-type photoresist 2, 
a process for selectively irradiating an irradiated 
light 7 to the photoresist 2 by pressing the mold 1 to 
the photoresist 2 through the mold 1, and a process for 
patterning the photoresist 2 by removing an area of the 
photoresist 2 where the irradiated light 7 is not 
irradiated by developing the photoresist 2. 

COPYRIGHT: (C)2003,JPO 



{lb- 



vzzzzzzz zzzz zt* 



m 1 1 r' 







f/Z-r 




r 





ib 2d 



2o 



-1- 



CITATION 3 



(19)B*H#W^ (JP) (12) & §fj Jf3p fft & (A) (lDftttffiM&M** 

#^2003 -272998 
(P2003 -272998A) 
(43)&H B ¥^15^ 9 £26 B (2003. 9. 26) 



<51)IntGL 7 








HO 1 L 


21/027 




fi 0 ^ F 1 /OS A 9HAQR 


GO 3F 


1/08 




1 /14 "R R F fl 4 fi 
A/ A** xj o x* \j *± \j 




1/14 




l / £U O A X. 




7/20 


^> 1 
o a j. 


XT. U X, X-« u U & J-/ 












#ffi2002-69935( P2002-69935) 


(71)fflSA 000006013 










(22)ffll£H 




^14^ 3 J| 14 B (2002. 3. 14) 


































(74) ItS A 100064746 








#H± SRft ^MfcP W4«) 








F^-A(##) 2H095 BA04 BA06 BA07 BB02 BC09 








BC27 BC28 








5F046 AA25 CB17 



(54) ismv&m ^mwmsosm^m^r^mmmssmm^-)^ 



C57) l&ffi] 

-XDMmZtltt-fr F 1 £*#§3CD:7 * f> l^X h 



Y////////7777k -* 



nuir 

2b 2c 

(e) 2b 



2o 



(4 2b 



[■US3B 1 1 ^£ ->©?&£ 3 ftfc*-* Y*y* F 

uyx Kef iwsiit. 

t\ ffiSWt&m&'e-Ji' Y'^mc-cmMy # h i^x h 

mm? * F u^x F ^3S«-r-S CiKJ:^ talB:? * h 

pyx howmmmyt^mmsnx^t^mm^m^v 
wmy * f pyx hZ'm-^-y-r&JLmtzffi 

*^<*^MCD^j**& 10 
[f#5jc® 2 ] MM*~}1 Ktt. BUS27 * r pyx F 
» 0 tf W 6 ft S *IK Dflfbcfc?) & 5 buIB; < * - >*WT 

[ m>m 4 ] gfflB*ftfe <fc t>Wf B? * hp y X h ©B9 
IBIl««K*fr*JB*r*W«9fL(r>Ci*1*«4"r4. If 20 

[I**B5 ] mifE*ft©iiuiaogl5tc <fc r> fflHSftfcffir 

iB7 * r pyx v<om&immmft<m&.<D 1 /4 jy 

[it*^6 ] WlBMitftteUV^tei^x^yvft© 

[|»*JB7] HB*-*Ftt. WSLLrtZ-ZsntiO 30 
8MMKB J: 0 ft •SSttSrW L-r *s 0 . SuiBSfti - 

>SMBJ:C«inE7 * F pyx FottKlffittftK: 

©l» -Tti* Kf B«©*5W*ilJB©SBg*S„ 
[»#S18 ] tWB*-;l' F4WIB7 * h pyx h ICW 
bmIB-7* Fuyx FfciT'y-^-^iSt 
TCitcirDilffiB:?* Fpyx F tfJ©?g$«&;6feHJ U 

t>n-sci*!f#mi-rs. »*m~7©i>-rft#>«:SB 40 

I8©^«^B©SS{S*S. 
[ft#^9 ] F pyx FJc^-y^flMTSfc 

«&{cmriB7 * f pyx h(cA>L#tts^M^sa«ffiem 
fuia^ * f i/y^ f icwumt ztizmmtcwaj; k> & 

B5SBDaO©Q§i55fe^M(cMIBMSt*©@3l4ffi5jS*lg 
i^tt^BHJBffl*-^ F. 

[tt*^ 1 0 ] ttfiBKtt«BfriB7 * r pyx h iemm 



#PI§2 00 3-2 72 99 8 
2 

89 fcfBtg©*^*^^^^"^ F» 
V^CtZWWcttZ. ft*JB9$fc»l OfclB*©* 

aMtfaBHasffl*-* f. 

[0 00 1 ] 

&ff & 5 ^-^ ^ >^ > f v a mmicm? a % 
©-e*5 0 

[0 002] 

[se*©s»j] ^^^9>h';vW7< s^i©s 

[0 003] S:fte 1 : S. Y. Chou et al . , "Nanoimpri 
nt lithography" , 3. Vac. Sci . Techno!. B 14(6), N 
ov/Dec 1996, pp. 4129-4133 

M4 ±m$M 1 fC7K§tl?c^ S-fZsZf 1 ) > r 'J V ^ 

57 4&ffi<jm&mm*7F&mv3bZ>. mA (a) ^# 
Rsur, &-rmmi o 3©«®±tc7* fus^x f i o 

2«SnS. C©7 * h US^X F 1 0 2 ©#7Xis 
{5t^SS«±(C*« 1 0 3 «&3ft, *tlKJ: 9 Wfc 

ly/t^ * h uyx n 02 tc*-;v f i o i am 

6tiSo Z0yt-)V F 1 0 1 ©*ffi(c». EIOJ; 13 &5 

[ 0 0 0 4 ] 04 ( b ) itllT^ K 1 0 1 4 

■7 * F l^yx H 0 2 tcffb#W?fc«»Cv 1 0 3 
(DUA&y * F P^X F 1 0 2©*5X^fiSSJ[yT{C 
Ttf&ftS. ccom, *-;l-F 1 0 Fpyx h 

1 0 2A>6fI*il§nS„ 

[0 00 5] £:©££, JPF 1 0 l<Drt$~><Da 
gp-CBEffiS n/cM««:tt> ^ * F l^X F 1 0 2 ©i^S 

10 2a«oW5. C<Dtc#>. C©iI10 2a 

fci^SECR (Electron Cyclotron Resonance) 
3.y*Zs>fl3i 5 ft -So 

[ 0 0 0 6 ] 04 ( c ) ±ia©x;; 
(CJ;9. STS©pyx hA$->10 2^ffSCt*5'c 

[0007] Sfc^y-f >7"y > h y v^7 -f s»(c 

•So 

[0 00 8] ^2 : T. Bailey et al . , "Step and f 
lash imprint lithography: Template surface treatme 
nt and defect analysis" , 3. Vac. Sci. Techno!. B 
18(6), Nov/Dec 2000, pp. 3572-3577 

M 5 «, ±m$M2 temZfttc-r s J W if 

yy -fRftj©:fr££^T0-e*So 05 (a) £#JSo 



3 

MM l< -i i* 2 0 2 ±fC, «^^©;fcfi{bSSJ8i 2 0 4 
[0 009] 05 ( b ) 4#MLT, 3ftgffcS*JJ!i2 0 

aw t> zo i-c^u^snfcim-cuv 

(ultraviolet) ^2 0 5 *5ftg*f — 
;l> F 2 0 1 itCKDUV^ttT^t^SfcJ?), U V 
%2 0 5B^*-^*-JPF2 0 1 4SDT^S!{tM« 
J!g2 0 4tcMtf;*ftS„ CftfcJ:»K 3ftK<b&fl«B2 0 

4^«ftrs. 

[ 0 0 1 0 ] 05 ( c ) ^titt, t©f£, F 10 

2 0 l#*Wtffl»W2 0 4*691**3*1. *ig{fcM 
«JJ!§ 2 0 4 (C^ £ - >*gfcJiS3 n-S. C ©3ftKf fcfBWHB 
2 0 4©^£->fi§|M;:gS-3fc£§ifi2 04aii7?> 

>mm<'4 j r2. o 2 t^xvxs^m'pxs 

[0 0 1 1 ] 05 (d) *0mV-C, ±IB©x 
icj: K) > ^3©;<£->#x*^>^&Wir>2 0 2 

[0012] 05(C^-T*^rtt, UV«MfcS«Wi2 0 
[0013] 

4>y'V > h v y tf ? y -< \tv * r u-^x hi02 icM 
rs«w»&Jiii^c*s;fe:«>» f i o i -f^u 

X L,fc$IiS«::7 * r l^S>X H 0 2 CDjSS 1 0 2 a#*ift 

■ris^-r c(omm. 1 o 2 a » -fx •? <* 

©*ttt?»*r 4£*3&i*S*t. C©x v 5^>^tC «fc 9 

uyxh^$->i0 2 ©«tt*»3Wb bfc 0 . 7fiSW» 30 

[0014] * tc, 05 (Cm-rSHI*-^ F 2 0 1 

Kfbsttui2 0 4 <£ (Dffl^-a-K j: zn®.~c<D-r 

*iK*§GT, *-;bK2 0 l_h©^£->lMXJ;f3^ 
$<tj;Z > tctb. !j-ffiW»tfeWB< fcS. 3 6Cc^£-> 
•tf*^ X*sj:«jafcfH|{c«:or^< £*-;PF2 0 l_Bcj£ 

0 . WIS 2 0 4 fc#x * JU^^+^fCSRlK 3f5Ci*S 
[0015] *^Bj(i, JJE©J: 5 

fc&jc&stvfc *>©•?& *k -t-jL-F^i^.x-r-sci 

?X|I£ & < L . M»*^©teg«T©$c«B^ f - > * r 
[0 0 16] 

«3hfc*-* K*t7 * h t^X MClPl/tttt&ftS. 50 



^2003-272998 
4 

*-A< F£? * r l^X h (CjfL^tf fctt«-C. JCSttft 

[0017] *mn<Dm&im&<mmftmc£tii*. 
mm Ltc&ttmmTz c t -c. **-->mc&aut£.ti 

[ooi8] $fc, y* huy^ h^ffli^-ri^fcfe. 

[0019] ±BE©*3W(Effli©W3fc)5?ffi«:tot>r. * 

[0020] cna»), «ftoffiK:ffi«siifc*^aE 

©7* h Fa5^(*3fe?:M*f3n^C^cS&. 31ft(C 
[0 02 1 ] ±fH©*3Wt^S©S0t^fc*$ti-r. S 

[0022] ±e«o^W«ai©«jft*j*«:*»i,>r*f 4 

h < tt. IftfciO'^ * h Ui^X F©JKI#*K»-i-SlB 

[0023] chicjz*). *~-)\>Yty * v uyx hi 

&mi%owg£Krv - >©»^5§a <t «c -s . 

[0024] ±E©*»fl«B©tateffi{ctol»r»* 
L/<«. Sf*©OSPK:J;«)EE«3n/£:7* hbiPX h© 
/P*j6««W**©«ES© 1 / 4 HTKft -5 4 "P. F 

[0 025] ctiicJ:K), y*Y b^Kt mmt<D 

[0 026] ±*M>4«9lfl#»©«ft#&fc**»T*?£ 
0< «. «»t*«uv**jj:cfx4 t s/v*©i,>"r'*i* , c 

[0 02 7] C<D£>?iCUV%:. i^WMIl>t§ 

[0 02 8] ±E©**»«B©l6e*»K:*5«r»rjff * 
b<». *-^F«. ®«i^^->SPi©aJi«i§J: 

h U^X h©jBB**«:*fT*JB*f**«f 

[0 02 9] COi5Kl«i^#->*iOWWIl 



5 

[0030] ±m<D¥mfo%m<Dmmjmicisi.>x> * 

—As Y&y * F- bS^X HCjft/ftW&Igtt. y*hu 

©?g«£®!ffiu n/-^ Y*mt&£xmm 

[0 0 3 1 ] CtliCJ:K>. ^^F^Xl-^IKt- 

Ret-? rJnxT 5ci«5-cf5„ 

[0032] ^^©^^gtaSffi*-^ Ftt. 7 

m&zmzmttmt *m?Ltci><Dx$>z>. 
[0033] ^mm<o^mmmm^.m^-)v Ftctft 
7*v u^x h b'xyuxvtcwmxmm 

[0034] d©******^*^*-^ F£ffi 

[0035] ±ffi©**fti!HSSig«*-^ Ffc*«r> 

[0 03 6] cft&cJcO. *-;PF*7# 

iJ&SpJffiifc-S. 30 
[0 03 7 ] ilBO^aWtaaBHJfifll*-^ FtcfcUT 

[0 03 8] ctiJcto^ ■=e-;i<F£7:t huyxhi 

[0039] 

mwcommvBMi] hit. *aw©*is©jK««:oi,» 

THKK-3l>T»Wr*. 40 

[0 040] (Xtt©?8R Dsn*. #»bj©*«© 

n-S-C&S. SI (a) £#MUT. Sflftlai 

b t f i aawisft*. c©* 

F 1 ©*& 1 a »*®{c|gei «fc D ttSISMft^if 

L-r *s 9 . ^©Eaej©d!ja53feSffi^ffi{c«ji^ i 

$ i b «. mmya i ©a®* mm «t o & ^ 
-ctetu fci^iWPA (Cr) SM&ttj&o-cvs. so 



#P§2 00 3-2 72 99 8 
6 

[0 04 1 ] 2tfC. fIftlt3®ii±Kfcii» 

^©7* n/yx \-2ifimmzftz><, z<Dy*his*j> 

xh2B. ^y-^-^tcto-c-?* Fl^X F-2 4>©?§ 
HEMRffiSft. * F- F 2 ©«tfb£*-Cfl»& 

[0 042] HI (b)£#ML-C 7*M/yxh2 
£®tfb& * -cmm V tcW&X, *~)l> F 1 ifiy * F \sV> 

2fcj«U 7* Fl^X F2K^£->g|5 (ftgfl) 2 

b tmtm (gqbP) 2 c i^fissns. ■ f i * 

y it F UVX F 2 JCHFL-tf WfetflK"?. ^r-^ F 1 Mt» 

zmmi&y * f h 2 tcjiswsti*. f 

M»*7 K*-^ F 1 ZMCXy * F US^S F 2 K: 
MWStxSo fc/cL, ftMiM 1 b imMft 7 ZMM b & 

2 c iCitM^l «M*f §tl^cl>„ 
[0 04 3] >-*hU^h2tt. *#§9<fc9&-3-C<,> 
^fc*. M»*7^M*f^n-S^$->g|52 b-C«7* 

iS352 c fC»M*f*7^M*fStx&t^£:JSt>. y * V Ui> 

xv2\mmm<ox.^)v^m.m:-r, sarcasm 

[0 04 4] SI (c) ^tll/t, *-;PF*tgi*I« 

snfc^ y* wvy, v 2i$\st>% vrnmsic^-yx 
cixnimxib&tctb. mm^2 cmxoy * \- u-^x h 

[0 045] SI <d> *#JHUT. ±EJH«KJ:»). 

[0046] ^mmcommxit. y*v y 2 
f 1 -c^ux LtcWBxmmm zmmhtcmcm 

BrT^ctic^t). y* huvx h2©^£->g|$2 b 
£t-£fcfe©x^>^;Fg£&r) . x^g=->^(cj: 

[0 04 7] Sfc. 7 * F-U-^X h 2 *fflt^rt,^fc 

[0048] (mmomm 2 > s 2 « v *#6bj©h^© 
m&2 (£tett&m£&ms.<DM&miZ&w-?z>tcib<D 

Wiia-c$,5„ H2*#«Rt/r»' ^J£©^J1». 
•fc-rt' F 1 ©*^1 a©Wl, -=6-^ F 1 ©/%•$->© 



7 

[0049]iftla ©M*Jt£7 (C*fT 7 * 

*> ftttWCSsfc 1 a ftTl,>S. F 1 ©;-f 

£ - 7 ©feg <£ 9 fe/jNg £^ £ - >-9- -f X£ 

*L--r*sO . fciitf*-* F 1 -eXl^X Lfc^J&DP 
^X hgtafflS (DflSP) 2 c©J?£T£pJClJ-'f > X£Wl< 
Tt>So F 1 l/X t/fcM«© U^X F 

3S«a$2 c <Dms T&mmyti ©as© i /4jwtsc& 
[0050] ±iB«wc-^^r«, mm<omm 1 

So 

[0 05 1 ] H2fcfcl>r- £MMlT<5?rfM8 ti, M 

ft 1 a©M*f*7 K*fr*JKff**S7 * hl/^X h 2 © 
M*f*7 fcfcff «JBHf*£S£0( f »fc«>. F 1 ©» 

ft 1 a <!: 7 * h Ui>X f- 2 i©36*IHffiJ&Si5c < C 
fttCfcD. l^8^*J(M*}67l*J8afr4C4tca: 
-So -£©»*» *#S/©7 * h l^x h 2 W\ 
35 2 b ©#T?IHtt3fc 7 ©x *;l^£{RjR-r S C t «Cfc S 

SC<fc#nJtg 

[0052] coxm-eii. *->V F 1 ©«ft 1 
a 1 7 * h h 2 i©ISiC*^|?M*s* < &Sfc 
S>» 0J5KUfcl»^5f->-9--/X^RSIf*7©?gSJ!J(T© 

[0053] F 1 t?7VXbfcffl«©Ui> 

X VmWfflZ c©«ST*JJB8if*7©ili»© 1/4JWT 
ft&S$rjMdE-rsc£«cJ:?K 7 * hl^X h- 2©;->' 
£->gB2 b«*«3 U^X ^2<^:©#iOT£T- 

flM^7©XJ^JH r *^*3e£**e**. 

[0054] (HJ6©J$g 3)B3tt. ##PJ!©SSsS© 
ff2H 3 (c48WS^Iftil«©S!JS^rft*l»l9-r S fcJsb© 
«£BS»fMH-c*So H3*#«si,t. *^SI©f^r 
». F 1 £l#Jj£-r£«ft#*K la^A^-v 

ff 1 a I i©SMHffite«fc9&r»Tt»*jS{C:faW»r^ 

[00551 SS1 ai Ogf(CA^->ai 1 a! « 
SnSCtKiot, *r-;VF l©fi®tC[!a£iJ:DfcS 
;-?£->3&*J&£SftS. $fc£©^#->SPl a 2 ©$fe 

^«ffi^ffl(c«)iW3fe 7 ©aa^a-sig^ 1 b *m®. 

3ftT(,>S. 

[0 05 6] mmi a. 1 *5£W*Z-Z'Ul a. t <DMfi 
it. JB«*7K»l/-caWtttt«-CHlJ«SnT(,»&. *t 

So 

[0057] a*. cn«*ko*w«id6*j«tc«aKrt* 



C5) mm 2003-272998 

8 

K±aL/t»fe©»«g 1 1 mzm cx'&ztc&>> m—co 

So 

[0 05 8] fcfc. *aai.©j&ttK:*»ir»T ±abfc 

m&oyjmz trm. f i t^w Lfctttwogt 

SSP2 c©Jf3T#M*fc67©ifc^l/4«Tfc&-5 
«3i7* hl^X h2£©J?M£T-M*b£7©x*;l/ 

io [0059] *mm<D&Mtcj:tn^ mm<DfBm 1 -tin 
«©a**j»i&n* 1 1 hie. ^-jv f i ©«ft&— ft 

SfSo 

[0 060] 4-@ggm5nfc3^fe©Bgi»T^r©j^-c 
* s „ *^^©^h «±te u temwx < r«*Fm* 

i O'ffiHrt ^©T^TC^EBftid* ti -S C i #fXB 3 ft 

So 

20 [0 06 1 ] 

©SBSJi^SCC <£ft«, v*V\sV>XY **:-A> Ft?XU 

•?S/cas&©x- > ?>^^i|i^t3. X5»^>^icJ:S 

^ ^ - >©aa^t^j*twtt©2Mfc* s c i 

[0 06 2] Sfc, y * bl-VXV^m^X^^tclt). 

30 or. c©jstc*»«.>r«>^ffiwt!itt»iafias. 

[006 3] ±E©*3M«ai©*HS*ffitc*si,>r . * 

<fc9&£^*->£W-rs*fti> *©mei©eigp5fe^ 

ffiKM«*©ail*a*jB*il4«:#l/ri.5. Cftic 
iD> Kft£ii£tCffiffi3ftfc*#M©:7* h l^^X hg|5 

©»** l»±f S C t -ifiX * S o 
[0 064] ±E©*3WW«©t|j£:#ffi«e*st,»T. * 

40 ^7 * h UiJX hJCtf wwfcttte, 7 * h uyx h 
«cJBJH**J8Bf-r S c i t tt S o 

[0065] ±e©4^wt*ai©iia3KSR:*si»r»* 

So .tor, «M^*->©»jsfeW8:j54ft*. 

[0066] ±ia©*^ft^a©S3i*ft(c*s^rsf s 

t><»> «ft©i5SI5{cJ;«5JBiSftfc7* FU^Xh© 
50 fl»««JH«3fc©afcfi©l/4JKT«cft&*-c. ^e-;l/F 



C6) 0 0 3-2 72 99 8 

9 10 

h Ix^x Hi. «Ri©»ffl*rJBW3e©x*ji/«?*i» [0 072] Jiia©*^«g»itffi*-;U FKfco 

[0 067] _hfa©^{*SH©Mig^ri*{c*jt^rw* cnjcj: o 4 F£:? * h u-^ htcff 

c ©J: 5 (cuv*. x+i'-^fetMiirSlJfca *»5HBi<t*. 

M/t jr-*>«Bdrr £ C i*SnJ*ii&S. [0 07 3] iiSO^fft^SBtffl*-^ Ftcfe^r 

[0 06 8] ±K©4**tt«K©«a*ffiR:4Bl»"aff* »* L < i*. Sft©M»*iC*f-T SB*?***? * YVV> 

Ktt, «RiA*->fflJi©8H||||j6J: XK0i«»>!tt5Wr$i«tt,\ CftfCfc*). * 

»«i^<^->gPi©W^ io -;1/Fi7* M^X b i ©%|?ffit?©^|? M*^«c < 

5c*«i^'^->gpi©fllB*Jtrfe. #-*£©*- #«8S£&*. 

[0 06 9] ±E©^ws6aB©iai*ffiictei,>r. * [an ^ijbokmkdj&r i tc*jw5*i»si8o 

[0 07 0] *«w©4£*<*tRMaMa*-^F«:j:n [04] $MiicmniZft?c-fy-{>y'jyb y 

«. 7 * h u^x f b'-vyv ^Ltc^m-cmm 57 ^ios*rai-c*5. 

£d&<&£,, cote®, it^nstsfc*©!?? 77 -f s«©fli!©*a^Tit-*i.„ 

{t-^Tl^WiJttO^ftSKii-rSCiJ&^CSFS. 1 *->UF. la S#. la, la, A£ 

[0 07 1 ]*fc, C©*^^gMjiffl- : e-;l'F*ffl lb mtm, 2 7*M^XK 2b Q 

wci-e, *wfaE«i8©«t>5«:7* h ua?* hi SB. 2 c Hasp. 3 7 jr§j#. 

[02] [04] 




#132 0 0 3-2 7 2 99 8 



[01] 



IM3] 



ft 




YZZZZZZZZZZZar* 



V V V V V V 



— 3 



(b) 

.f 



1 1 1 n r' 



a 2c 



Co) 



--3 



(d) 



2b 

P77 ] [7 h YZZ\ 



--a 




2b 2c 



[H5] 



(a) 



202- 

203 ~t 



<b) 



^7 ^-;i/^ux+uv3te^ 

IHUUHIIJIl 




(c) 
202- 



204a 



(d) 

204 
202 
203 





11111 




h 1 



